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•~ BSTRACT in matted contrast it, these relat i r.el~ simp le coastal ens uronments , the
l3a~ of f und> has a large numberot shiirelinc t~pes and littoral energ~

I ’ : , , , ,  ,,., , /, ~~~~~~~ s.nit ~ i/ e s/i , ,, ‘iii ri’ quir.’s sin Ii’, ion conditions that sa r\  cons iderably The cont ingenc~ plan tor that are a
i f  i/i, ii ,ssn,, .if f/ic I S I S !  urn iiniini~r ,/ii’ seth,neni i,,o.’s I• ~~ ~• must include speci tic cleanup rcs~~ nses to accommodate eac h ens

i ’s it Is ni l  u i /n i i l L ’ /1, ,. / - s i,’, in i i  ,/snuursss ss,ssi  OPin E I t ,  flniiiieflt
. P ? i I t i s , , , , i i  i i  • I / l i t !  ~ l t l  L’ iii fl i/ t . ’ t f i s  5, l i f t ,  ‘ t i l l  / t t s s ,i i i i  S . Iti iIihIIflttP i (II i/it 0

‘ t t , t / 5 t ~ , i i /  l i l t  . d l l ’  ‘55 1 /i t t, 5 5 t t , / t i s r l l i  5 i . ’~l 5  ii / i t t i / ’ l t  u IIP!tlltFlii\ 5/ t/i t’p t ’Iint-
f t . ,  1 5 5 , / / t /  ‘ i l l s .  /5400, 5, tf, Fi, i I t i f / i l t I  U I P i i f l / / t ,  L ’ s5 ’ P? h i  s l u t  i’s / iiiitii/U . ‘. ‘2 . ‘
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• “i i i , ,  ‘ u t , . , ~‘ l i d t i t s , s ,  Uiii II pir ’u f l ’l  I c/i. irehs#,es sari.! hi a, is ,  i ii,,.!
ntiuil,/i , , . u l t t t  F/ S t P 4 i i I t , ’ I s j i l i  is/i t i / t i L l / l ! t . ’ , i d f / ‘ t s ’ u i t t i i i s i r u i ? i l t i e n i u i

f / l . i i / i s  l i t .  / ‘liIt.iiu,i ‘‘ ‘is ’, ii, u/i,- si t, / t , s u , /  I / i ,  .1 i’ liii,!, . it h i ,  hi Jitii 
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I , , , , , iuI , i lt/usit, iii 1 h .  i . , r i . i h i / u i  s ’f s l i t ,  I / S I t  I i ? ? , !  f t t t i s  t i l t  S i?i f/i e t u f ,  II ’S r 7
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~~I )urtng the lii ‘c i  r- ’  s inse the ti rst l5t rge scale cleanup prrrg rarui . a h ich ‘--‘ •~ • • 
5 
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slhs’n i’d o’nt,um,iouii itn it t h e  t t .,’i’ it F.ngland .,nd Irarise h~ the spill of 5 •  * . ‘

~~‘_
• ni,k ‘ t i  tr i m the ta nks ’, F s .
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n es t  throughout the world l~~sput e the esper ience that ha s  been gained . , • s  • I HLD.48t (‘70 8A
there is t nsider,thle rr r u n  ui i r  i nipri is erneni in contingenc~ planning iii is •

discuss ion a i l l t i t ci,s in ‘ne inethstif h~ w hich imprirsernents could be made . t / • A TLA NT!C
thai is , h~ re , . t n r i , i s ss .inst ’ surs e~~s i tt enstronm e nts in areas where there is it (if pi sri , • • “ OC~~AN
high nst, ‘‘I .. .,~i,d oi l sp ills ‘ S  • • ~~~~~~~~ ,~ . 
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• , • 0 

•
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hi inapi r t~ s t i’r’ that deternuine the Of. is ‘ i .r l i t r e  spill un  a ,. i t ,ts t iii Figure 1 Location of the three areas of study in eastern Canadathe sir lume tnt ‘it iii the spill • t he type it oil in srr lse d . t he ct i i i i a i i .  and
suet ,‘, t n i t l . t ~i s a l  sin nd ii itrns ii the s r / s i ’ of tie spill , the ti. uias ie r i s i i s  of the
i i i ,  t r.i I energ~ en, s ri tn m enu I u i’  es and tide s i , and the ge Is ig sa l  tiaracier
i t the s i s ,  s i. i I i r is ri in men i A liti. ugh much is knit an ,uh. ‘ut the behas ~ I hedabu cto Bay. south shore

, l , t t ene i s i  hIres i t  ‘il uniter d it t ere nt sr indit i,tns , because i t t  the number of
iriah les ins i i i  sed tf ie f irs t three is i s  i ts ’ his ns~~l I utipredictable the last l’ftc south shi ire m l  (‘hedahucto I4.t~ Figure I I  is I’. pical of much i t t  t Ire

u s ’  is i i s  in be preiktt ’rrii ned fri ni tield a iirk iii fro m reconnaissance en pri est rrick~ shorelines i t t  the -‘ii f u n  ic c. t ,isi t i ‘s i t s  a Scotia The process
s u n s ’s s f l ies .tmr tx used a’ the bas is ti n lineal and regional c irntingenc~ ens trirnment is one mit high a ase e i rc ies conditions and a tidal range u n  the
plans hi p15’s i ding e s u sr i  ,aics it hira and a here the nil a ill he dep rrs ited . the orde r i t t  I 5 meters I~11 is is a sto rr ri cc ai e ens irntnmeni .~ and the ph> sical

• persistence t t t  the t u I  • the sumiahi ltt~ i t t  leanup techniques to patitcular pr is esses are rel~it us el~ un ifrr rn m itliung this straight sect Inn i t t  coast , although
I t ’ s  i i i’ s, and tfm e as au l ihi t ii~ and ci ‘si of ih. ise Iechn iq ties there in  a small des reass ’ in cnerg% ks els t i m the a est as the coast becomes

Three e~aniples tnt mi i ser ~ dif fe rent sit a s t 5i l  en, iruinments in eastern nuiiirs’ sheltere d trim the Atlantic The sarmahi ltt~ u t  s i t a s t a l ens inunments is

(‘anadsi a ill tx used to illustrate the iniputtiance i t t  understanding the naria related pnmarity t I  the tai l nuhrnr shoreline t~ pt’s that are present in this
hilih i t t  I i t i i t i il princesses and of geunliug ical parameters in planning cleanup section
progranis this straig ht shoreline us a tau ll-Im ne c i m as t that is characteriied hi low

I t he south i i  asi i t  ( ‘hedabm eto Kay is essentialh a t t C  cirasi on resist ant c l i f f s  and intertidal u s  k ptaif irrnis The unulirrm character is inter -
which the,, are a tea pocket beaches t i f  pebtnle-cirhhk sediments In rupted h~ small ha~s that hase been tinrrnerf by wase erosion along secrundarn
this instance . ciinfu ngcncy plans need minI> all it a for t w i t  type s of tau lts or inth~ r l u t es of weakness The rocks coast is largel y desoid n t
shuirel.nc in a sing le littoral energy ens iruinment sedinient, th~ onl~ deposits occur a ithin the hay sand him , pocket beaches i t t

2 the sandy heai ’ hes ‘f the Madgalen Islands represent only one pebble sith hle unuterual ~‘cry little material is supplied t in the coast, sit ifiat
shoreline type hut hiuse t w i ,  distinct littoral energy ens iru,nments . sun thc rate it sediment accu niulatnumn is cer n. s low
that twin t itans are net’cssar’~ esen thoug h the shoreline type us iunifim rn i the depun s ut i i i mr and tie i t t  m i t  on c~ posed nncky coasts is se ts  dtf ’tcrent
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t rn n m uu tI l t s i t fi tb. fleas si ’s i t  t lim,’ s rmua ll has s ( h I s  s i t s  lie su u r tass ’ iii ttu c ‘s /u s Rs uuiinc,i l s t t  se ,f u iu uerui tr inum u this 1*is kit br us h l~ d to liusce rung it t  the surt. iss ’
amid the intertidal m l i i , ’ unit S i t I f i ’ s 5 fl ‘t , i 1 ’ i . i t u dal uiss iu s mu nis it cm ntm ta tluit ,duiui ium hs as mmuuu s ’h Sis iso u m u e t e m s 145’ s .usus e nmn s c duu miemu i smu as asaulahl e l i t  uu ,mm ur , u I l c

Irs .1 u u nsn mg ten i.nsf ’n mt Ii ifs ss fe i es els s sprung I isles or s t i m n must  the rep / u s e  is hal is is luist - a1us is a ashed ins er the beach crest , and a uth in 12
tr.uplning i t t  tn t mu the sss ; ’ r , i i i s l a l  s ’ .  pu ’ mt l s  us p.urt is ulau Is u ui i pm ir t am ui Ss’ ,.uu m s s ’ uu u.n nift s ihe beach s ns ’ sr had ret reat s’iI between ii ansI 2’, nu Sedinient
mt u I us s u i ‘ t es t  t t iene lint i I released hi ,m ‘tui hseq uue m m i Ii ug Ii a tier Icc s1  Res 5 tn rermt m mc al tt uust he m s ’ ’  uded in this iy pe ot en c m  rim meni unless the beach

ii I .ud~.uce nt s luinuvli t tes th in uui a s a l r u ’ .usls fist ic been c leaned unsu ius i  u u . uu s ’i a l is rep la c s ’ it by equal amuuut uts sI s imi la r-st ied seduumuent t i  the
,m I Is or hs ,us lea; sir i per u u s t n i s s u . u s  us s iii Renmt’s at i i i ,  ‘ill ru mttu r ims /u ‘tuuni ui er e natt ip le I rm tiui Inst i an ( ti , ’ , mm mc dannage resulted inn the menlo. al m l

m r  ‘s k pus t Is ss usually ,. s nra arud dm 1 t ic r u It nperal uu mn req uumung nuanmua l sediment during s leanup thatu had iuccurre d mn ru g una ll y frunni the cinntam mn ,m
tec hniques mu dmt t s ’ reni ierr;uuu, Iloss s’s Cr . in this hug h - et ieigs ens mninment , t umi n l’he pers istence tunic tn t intl in these small hays us hugh because they are
nat u ral ss ’t t c teat , r ue ,‘ rapist ansI usual ly s t  tech cc  set h ick I nunn the main trend nt the e~ pinsed ci taO and , ther eti ire , ,ure

s ire 2 s b ,as t hitse sec l i i i n s i s t  shinme lune that were cu it t.Ulu m ated titll, nw shelte~mid tnmni cc ace actu c i t >

tug the spill ‘I flu u s/u s ’s ( ‘ u i I Its m u ntis ’ r .i ru kc u ‘1 rn. i s in I’/ ~
( I The supper ( )n cunhhle beaches . u,ul that us deposited tin the upper beach during storn,

diagrauti nibs ales iill Iusta t uu t u i s  sctse r~ m im I was ur hsern.ed ui the shore ju ne ,s unaf fected by nmm rnmal w a s e  act umnn lnasunuuch as the u t i t  is nil s ubtec t I.’

een Stars Is m us t  ui su e I’i ’5 5  I he I s ‘ sse u ,tiami ranu ‘s h,ta s the m s tual dustru hs u .mhra smn tn , ut a ill degrade 5cr’.’ slircmi I Su bsequent stinr nmu w a s  Cs  mliii > erutde
iii ri fns 11w end it fume l i 5 5  h int Ii ug tu cruet s - s’s p, iss’sI r i m s / u s  , u t .us is . a t ics ’ tI le be ash and sfep rmsit ci ihhtes on ihe u ppe r beach , thus hum’si ng the utu t I s m y en

t uu iu i  abrades ansI its sps’rs es the ‘ 5  u I I mu aduinu uimn i t ’  this trues is ,uui i a I .u s t  tutu, i f igure i , The beach mi sty appear clean 5 tn ihe surf ace , butt substantua l
a e,it hs’ r uuug pmt ‘s ess c s  - such ,ts s hcu uu s i I  s n .  dat i~tn amu it uu uicruth ma l .ut iack , are amurunts s it u u ml nay nuere I> h,,s e been cuts ered u I’ ugu me 4 i
acce leratest , ana l the sh imre lune us s leaned natu . r ;ut ly a s ih;a a few uuuitnths

f/ s cs ’niras i - s uuiiia t t t. ill t > pes i t t  u tu l  depinsutesl urn plus ’ pineket beaches Summary . I;npitsed ruick u,una s t:  natsu ra l cleaning is rapid erscept ahitc c the
would permne.uie ihe 1a’hhle suihhle sed uutuents . nia kmmm g s t necessar ’s Rn re limit t u t  a-ace act us i t > .cleanup operatum m ns wunuld require manual renu irsal u t

tmt s c .u sediment m u il  nt ,sn tu m re uusing a tracked se hnc le s ir a tru~nt-end Intade r u I  fnrm points lit present redustruhu t m itn Pnrcket beaches sheltered Iruitui
,aters s i  nu Id nmt i be usesl u tn lb us t > pe unt he,ich A u ‘ s u e  s i te mm thu  s otas i asic i’ s , I herd i rs’ - s I i I pens isis lu nger and nsimui ra l c leaun ung us less e f f s ’s l i ce .

5 lnd ianm ( t ie ,  in I’m’s flay u s iusfued t t r t l s t wu ng  the 4, o u t  spill~ tIne be,ich w , us  w umuld permeate pehhle.cinhhle sedumet uts . it cleanup us necessary ml a ould
i s  in manu m ated unear the hig h-a ut er Icc ci s t  depihs uup l i t  2 ( 5 ciii ‘ “ l’he beac In reqsuirs’ retnuits sit i nf tn t’ sedi fluent sm > er up I’m (~l cm deep and replaccnu~e n, h’.
a as recumnt auu u nitwit u rn se c eral u s  .msuit ns hi i m u l rele .usest lmutm ad pacent i s ’ s / u  im nat erua l u nt similar su e; graders cisu Id n u t  be used. iracked se h ic Ic a inuld be
puttul s during hug h spring tid es required si t meu,’ h amuuc a l cleanu p
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Figure 2. Distribut ion of out residues on the south shore of Chedabucto Bay. (A) a compilation of all locat ions where oi l was observed
between March and June 1970~ (B) oil residues in the shore zone tn June 1970, from ground and aerial observations (adapted fro m Owens

and Rashi d3)
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.m rmat im nnm in s’nerg> Is’s e Is stue to ibis ’ higher I req ucims i tt  s i u mmn us ni a inter
munnnths S~aie e nergy lec els  alsur are hig her in winier than in sumnmen
uiuu nntf u s inn the east cm uast . hut the seasmnnal sanmutm ui ns in wase height are inser
shadmt sc es t by t h e  e f f e c t s  sub sium num a s u se s . w hich pmmiduce l u t e s ’ - s hm,mt .tem i

un ua hm lit s thmn mug hm tu t t he ear
- 1/multi c i  ta s is bias e lu ng, straig ht sa nd beaches , the rehu ire . i n lernnus i t t

• ~~~~~~~~~~~~~~~~~~ — 
shunre lune types and sedinnme uut s Ii,m ract crm stucs . the cse su - and east - lacing

- harriers mrs sun mu n l ar The dntf erences that hits-c been repnn rtedm result fm n m nnu the
cm m ntrast inn the nIh ir,ul energy sr i cur t  tuunn lents ‘the et ted s itt a nruapin r spill iii the

~~ ~~~ ‘~~.,‘ ~~ ‘u s c  iusui > sb the Msmg dateuu Ist suuu fn. would be ic r>  ditherent in lIne west  th,mn .ut i

t he east emuasi , mi makun g it nuece ssary lii hase tw,u resptnnse plans .mc.n u la h le  ~~ul

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ harriers as the beimch us tom, ruarrunw 5 20 ti m 55 i ~~ aun d tx’ .is Is gras tuents  irs

~~~~~ frequentl y t i n s  stee p. part ucul s ur l> shurung winter muinths It us likel y - thers’
lit re . t hat tracked s-chic les , trout-end limaders . um r esen nnuanu.uI iech unu q uue s
n.sm uuld he ncs,essar’s on th us ctrast (,rsuders snsur st pmnsh’ahl> cutulit ix’ ums eut itti

Une pru~hls - rt i  m n the east cm nas u au ,utd uuccur it Ihe u n u l were depu usitest sluu’ung
sttt rn i - w a s  e cnnn f it uitns ‘t he ennded beach anmu sI res um s em ‘u er’s rapidly i nm ’

• 4.. ‘ s niuch as ms cre l u ms un has been irhscrsed a uthmn t w i t  it; thre e ds uy s t m nt lu tw  ung a
s iunrnm I ‘nless nut were rernunc ed quickl y t rimm lbs’se easl ci ts uO he,tc hes -

m o uld hr.’ buried by sand hams that mIgrate omit Ihe be,uch siuiniuic ’ t he
pm ns t- s im t rni recmt cery phase i t’igure (us Uteanup amnuld then ins nIce ess us

Fig ure 3 Cobble beach Chedabucfo Bay this beach was Severely t o n  tn t  the beach tmu reuu iu tse the mt u l  5I ’ugure 7 The persmsie nce tunue if
contaminated dumung the spring of 1970 fhe photograph , t aken in the the tw i t  hesuches ,st t uu ld ,u lsu’ be icr’. s tu l leretul  Vs ,th higher wa s e  ener gn.
sprsngot 1973 showcthat t he oil deposuted abovethe hugh water mark Iecd,  tin the wes t  so ,uo , the m nue chat uu c . m l and chen unca l brea/u dus aun t i  unu l in
had ufsderqone Iu tt le abrasion durmn g the three-year period , but that it the l i t tunral  ens urt it unlent wu ,su luj be numnre rapid
was ru ing buried by malerial thrown up onto the top of the beach by Flue uu iuts l  intu tn itr t ,m nn .uspect ml the sanum t beaches ti eastern ( ‘,nnas ta amid
he action oh storm waves nis muu y part s ‘I the s’ .m st co ,u s t  ii the S is ih,ul Ihe he.ts’hes ,ure sees muthule us

a rs’suu lt m l  stunrnli ic ,m ce .tc’t i s i t >  sund pnts i stu mn n u mc s rs ’ u u tn uu  rhuc s’ui nsi,tn i
nuimcu ,’u nuenn i t t  seduuu uents wi m u l st Ie5td t i m huru4tl mit nu il in sut u u u e luts , ,t luim nus ,
a here,us in urmfu ers ut a ituld ix’ crudest II s’te ,unuup us uis ’c s ’ s s .ini ni shutu Id
lhs’rel 5 re , h5’ 5 .mr rus’d sti lt ms smr mn n as pmtss ihts ’ ,it icr  the um ul reaches the bc,us ii

H W  ‘ ‘ ‘- - ‘ . - - - -.~~~~ .- r~~a, 
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_ 
, Suniniary. Dii wi t s u ld  , m l i s ’ c i  I-mn tt h “m ac hi’ s ml a s nuuu l ,uu  i l i , u s i u s s ’ s  hu n

7 sl i t  terent cleamu m up is’chn iq uses a in n sI hr.’ reqiu red ( its i he w est  c ‘ t .m s t  - Itue lx,’ is h
- - ‘ gener s ulls us nuarnsa amn st steep an t h ,um ct, uul s ’ is  c utm u lit pt n,, is ,uh l i u t u t t  he used,

irac kest sehucles sin t rusmn iua I techn sq its ’ s is ould he req tired t-(s’~ iii i’s ’ ‘ ‘I hugh
w as.’ energ y kid s. fispersat inst s t u e un umc ’,uI sls ’ c’ i , t s l.ui it ui  w i t uu lsl be re I t t , ’ ,  I>
r,mpud I )uu the c. ust s 5 ’  ,usi it rs mufers prtth.mhl s c t  t u i l s l be used II the beac h is-S

— ‘  .,s t n t l .u u u i iu r a te u t  dunng s i u t nmmm cm i nd u tm i muns , ini l rn,’su.tuies ssuu iu lui 1rrimh,uhl’. I’m.’
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Fugure 4 Effects of sto rm-wave actuon on oil residues deposmfed on a 
— ~ ~~~~~~~~~~~~~~~~~ ~~~ 
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‘

~~~cobble beach , un (a) Oil is deposited above the hugh water mark 111W). .‘

(bi a subsequent Storm will erode fhe sntert mdat beach and waves w ihl ‘ //
push the cobbles onto the upper beach to cover the oil deposit. (Cl a ,,d’ ‘

~
, 

~~~second Storm wnlI Continue this process , gradually exposing more of . -
~~

‘ 

~
“ tthe buried out-sedi ment layer 51

- is
j

Magdalen Is lands 
, 

I

the \ I ,mgil uleut ts lj nml s . 1mw mu tt in the • eniral ( ,u ml tu r f  SI I .awren,’e l I -mg ire / ~~~~~~~~ ‘~~~

Ii , i s  insist s ‘I u series t if hsurruer beaches ih. mn i m ‘ n uu ie s I sruu,ul I beda uck i mm u t s - rm mps I’ ~
‘ 

~~ /I l igi ure S 5 I/eu ,uuuce  the nt u t , n I  mange us less th ian mine meter , w u se energy us ‘.‘s,,_ i~ ‘~~ ‘..

su ns entratest in a urarrn a si -ni is uI hatuuf thu .- a i i m ’ c l m  m im ic  ts duunutt iatest hs 
-Ii m all ni p t e r i e r , m t m ’ ul a nil wu s m ’s ‘uS use energ y es e Is sure Ii Igher tin t ine a ccl i ‘ ‘ is’ ‘ -

coast in all sesis mu ns mw ing i n  the pre s su i li ng umnsh un re a ntIs urn that cun ast l ime Figure 5 The Magdalen Islands. Quebec . distribution of barrier
char.mi ie r t u i u i  t e .mnuu r u ’ i f the west s u , t s l  princess ens umitnnit ’nt us Ihe seasu inal beaches and directions of sediment transport
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Figure 7 Effects of storm-wave action on oil residues deposited on a
Figure 6 Sand beach Chedabucto Bay the beach was covered by a sandy beach (althe pre-storm beach , Ib ( Oil us deposited onthe upper
irs c deposut of 0mb on the sipper lud rt t, of the intertidal zone, this beach after a Storm has eroded the intertidal beach , (ci post-storm
pmm otc ’q maph iak ,-n a month after the Oil had been laid down , shows rec overy commences and Sand mugrates back sOb the unlerftdal
that most tnt ’ oil was burseul by sand with only Ihe outer portion of the beach Pd) and (e) the sand then wil l cover the oil deposit. l~ i a later
out ‘o’d,rr,ii it a~ en ei~uosed Isee Figure /5 ’  Storm will expose the buried oil-sediment layer

Ba~ of I und~ tn t uun temt us jal un u l  residues us theretu mre muuuch s l u twem in this area Slitst u I  the
rumc k y scs I  m ut um s i t t  cutast are uru ac ie ss  ibis,’ - smut cleanup a tiuld he cuun side rest

Pi.unn u um e s c s1nr uns e iii is c ji nbc’ 1m m. .u1 Ic s e l l  a , mi i i , ’  , m , s u nuurmt  s i  m at  in ins in utnly it large amununts nt mm ml cc crc trapped in nsus’k pimuils and threatened It’
shu’ r, - Is  ic ty pe— •ur ud ;nn n mc ess c haiti 5 rust ic s hept ,u 5 u i s u m s iii c- s m u t  mnge uus s plates s s  intaminaie adtacenu nuiumshes mum beaches
at the reguuinal less  I inc u S cs ’ s .t i t i i t c  hi 5~ nuk u r .mui ~ c su b rs -s 1’mmnses in tirder iii A n udealnied cross se ct uu m n sic ross urne nt the hay - head beaches that tuccmur in

i s ,  I it ulc ,ull Usc ii mc al isp ies  ts I t s  i l ls- I/a> s i t  I um mm dy . aim mcii f i s t s ,u c unast l i me S I  each m l  the three large enubaynrents shm na s a distinct change in sediment
i s  muc h I 5’ ‘ s ii - s i c  n u,u s u n  c i  sasi ,ul ens i r u n  i s s e u i t s  has e been den type s beta cen thut tuna a slier nnnark atust the unusursh The stuurnu ridge t nt cu nhhte

mutme mi I ugu mre I ,uhle I s  I ,us Is s u P  t h e  , it ,usi,t l er i c ummnr um nuents either has mniat em nal gu i  es way seaward nun a scm > stee p fuea ’h tnt pebble cumhh le sedu-
Inns, n ice  ph> ~us ,t I p i ra uu ie te ns 5 ge t i l u ig  s un get t u u i u Thu nh iii 5 u nr dusi uum ci use intents I’h us us mepisiced in the tower fnnreshunr e by an al narsi flat mud deposit

prunsesses t aase s  mm t ides , thai dustmuu gi um sh mn tr ntt ui the unIfier cunasis tn t  l’unsly that us up t im I .iMft ( m auth in places i l’ugure Ill and Il l . (iii wun t uld he
t’I ,unniuu 1r f i n ml s i n s t i s leanup ui the ‘ 5 si ms alan requuures a knm rw ledge t nt depitsuied uniaun ly inn (be cuuau’se sediments , where mu wuruld penetrale the

shu.re lune t y pe s  Iii mh is t t - e i u m n 2 l u i ,n i u t u  I’. a’s i t t  shm ,re ii,us ’ hsm s e been surf ace nnatenal As the nnud h ats art- ad even when espuised at kna tide .
re.u ign nied u t  able 2m ( )t l utepu tsut uu nn trust Ins’ us usienc e aru’ mlii herent l in eac h uun the surfac e a ut iuld ix- mef ’t urate d hni the tlmmut s l t ide flow es er. u nu l than cumll ec ’ts

line Is pit . tumd each in. ‘u ’ cm ru mid uuc s ii n in any ,‘I tI-ic su n. s u sas lal en c urs  mu in depre ssuum ns inn Fx’nri ueaies the tt ,t ud, Ihrnnug h hurt’uia hi thu ’s - ens - w umut s f ix’
nuents all Is. t u u g t i  liii mia m i ,  t ie mniamshes s m r pru nnmarm I in the sheltem,’ut ares us rapIdly •unser e d by a uuiiud seneer sitte r inn I> tune inn t w i t  tidal cy s’les Once
s f  ‘mluru.us Hâuutn unit ( ‘htgnec ’f um Has is her-u-cu slms ’Iteresl - eesnsta nt s i  sas l s ire huimicuf , thus mii i  auiulmf persist f ’ncs amus eu t t lack u t  mniecb u unisa t at’tm asmt m n ansI
m m  re s u s un u u n mt sit us tu e mum r r thwu ’sie rn slit in s s-ti c mm muin tieni I part ucular i Pus anaur in this s t nnd ut uum ns that present its td a f um nn and muuuc ’mnmh ta i degrsmsla trut n
s umniu qnm m tu l mt n. Il,, i , In is m int pit .  suh te ( mm sIms . uss e.us h it t  tin,’ cm mast ,I l ens i turin Annuuiun s umt unit r tn the s’entrai and upp er ses’ttunns m l  the hnt’aches a ut uh s i
mmii. un the shuure lun me t% p e s ,unu ,I s u m . ’  e ’ma t uip les a ill he cmunsm sle red hrme lly prnhal~f y  be very large in these three emhay ments Wind dmnce n surlace

the Ifeud ‘ ‘ I  the l/,uc w h i c h  bm.us mes , s l .muss  s l i f ts , large eminha s intents , and hst> currents are pnmarmly fnmnu the wes t sunuthwest and are generated b> t he
Pis’aches . ,tnt t the ‘sluiu,is t/a s iu u - a In u s bu us •h ,ur ,u .ter nied prtunua rul~ by ui nte tiu uta l presail ing and dutmm narut aester ini win tfs aiming thc acts umt the hay The
s .t ii,i or mud sk1muts t is and by u s , , t n s t n e s  In sheltered m u c u s  embayments lace the west inn smruthwcst and art- tmunundest by rocky head

iuu uuts  A us sl icks that euniere sf the three emu nhay mcnts asnukf be trapped. unit
the u mnh ulut tst likely aunukt hi- depunsuted mn the b~y head beaches ‘t hese

thu IIr.d tnt the Hay, thus s u u ,isl.ii emus irtinnuent lug i s  hmts t u c t t  uliahit i hay head fwsns’ hes aunuld present a pnrhk’unu tuir a cleanup prurgmam because
shu tnt- line i pr-s n e s ss rau u r rm m s / u >  c lilt s and large s sibble bests, hes in the three intl alurtui st certainly ammu li f be (rapped un nrck pumi t is urn the mom- ks c irasts
ent u f ra >m rwn (s Oil u n  mmui, hm s s m m .us u s has been discusses) h’s mue tls ahmuicit nfl mudtaeenrt ui the tnea’hes , and the problem u I  recunuu t utnmmi nauum un wunuld b.. cern.
sum nfle i ,tuur n with the smiutli shutre s i t  ( ‘heujahum’tui Bay One ntatunr ditfe renee mum meal Ac iess iii these mu ck> headlauntfs us duf tucult andmutten dangerous unw Im u pi
the Hay tn t  t-m un it > ens urninrunent us that lit iurrsul punsesses arm dunutn inated by the tin the rapid speed auth which the fliarding tide muses Kemurnial u I  cun nta unn u
C I t e ,  iS if  th.- limit’s In the ticadurt the h i .  area the tida l range us m m the uumde m nateif sediments ( mum the beaches wim utd lead to ann unstable condition

ml nine iii 12 m, sit that *anic- energy us diss ipateuhmnm.r r a wide verti cal range inasmuch as the input n i sestiment inn replace that w huch would be remm useif
Also , thus us ~ sheltcmetf wa nie ensinrn,uuenn t . and hese ts m t  w ,uce energy Suiuld hi- very s huts.. Kep las -et neni ml the rit ateums il would he necessary iii
inutuahl ~ am..’ tnnw e r than urn the e’ mçmu nscd Atlantic coast Mechanical abrasuuun am.uuid initiating any en ns umu n
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Table 2. Shoreline types in the Bay of Fundy
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1 Figure 10 A pockel beach on the north shore of the Bay a) Fundy

Figure 9 The Head oh the Bay thus subdivision us characterized by atthougPn lists beach ma much smalle r than those in the large embay’
three large embayments that are eaposed to the southwest , each has rmnents , ii has I he same sequence ot cobble ridge-pebble cobble inlet-
alarge pebble’cobble beachthat uabackedby marshesandfmOntedby tidal beach’mud tlais, the hudat range at fhms smte us 7 5  m the photo
mud flats (Figure it )  graph was taken at low tide
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Figure 13 Sand waves in the intertidal zone oh hhe Mmnas Basin the
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up tnt 2 ni st’s ‘ A luhutug h asic actm unn is nuum m n uah snasnnuch ,us thus us a c ems . ‘ - . — -

sheltered cmi irimmmne nt , time hugh leurl m l  tida l energy generates rapist sedu Figure 14 , Sand wave mugralung across an unher huda l oil deposul Isee
tnent nranspmtr’i Sanut m.’ t as r i c  are ninuused undusudual ly aIming the suriace antI Photo 13)
nmes ha rm is al af urasitun re-nulls ‘ma nst w a s  es up iii 2 nit this-k can be t um nmmed that
r s s s g r a us ’ us ,t h - mus st u ~ m uss the sand flats I Figures I land 14 i The unuigrat uutn mit
r Im s - sm - sand w a s  s’ s mr s t  mud depuisuis w-iruld head m um tempuirars burial m i t m m m l  If the untertidal de pnmsits su re hackett by uuuarshes , mis)  sc ssu s ls i tnt’ st epnn ssn esl sin
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u nhu s hm u w t c  ire abraded ‘A ase energ y Icce ls are m w  in this ens-unnnment - anti tides , the un i l w uuutd be trapped theme In tenmns m l  precen iuse nmeasu mres , tIme
mh~ waves art’ us sit’ nit tInt- beach sink hu ur brief perturds am the h u m id um f the nnsarsh areas shunuld receise hug h prumnru my inasmuch ascheanu p us sers dnf lu s u s l u
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Planning for a cleanup operation of the shore zone requires consideration of the
physica l nature of the coast (including the sediment types), wave energy levels, and
tidal rar~e. Beaches exist in a dynamic state and are continuously changing in
r~~~ p - ’n’iu c te littoral processes. In addition to these temporal variations , there is
f L s ~ j ue~’t ly  c:.nsiderable variability of shoreline types and process characteristics
within a s~ U region. In eastern Canada , contingency planning must cover rocky
,ghor ellnes , sand beaches , and muddy coasts. There also is a wide range of littoral
pro~ ~~ env i ronments , from the exposed Atlantic coast to the sheltered Bay of Fundy,
wh~ - . ,u has t m

~ al ranges on the order of 10 to 15 meters. Three examples from
~.i,.terr Canada illustrate the variability of shoreli ‘s and processes in the
cu’rt t ex~, fl cle;;riup planning . ,,~
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